| INTRODUC TI ON
It is now acknowledged that angiogenesis is important for the development of cancer essentially in tumor growth, invasiveness, and metastasis. 1 expression and VEGF protein production and were reported in various types of cancer. In Tunisia, bladder cancer is the most common urological carcinoma, especially in men. [3] [4] [5] Data gathered that cancer is a multistep process involving complex interactions between environmental and genetic factors 6 and recent studies have reported the associations between VEGFA gene polymorphisms and the occurrence of cancer 7, 8 but no study has reported their associations with UBC in Tunisia yet. Hence, this study aimed to evaluate; firstly the possible associations between VEGF gene polymorphisms with UBC risk. Secondly, to evaluate the persistence of the associations after stratification by stage, grade, and family history of cancer and thirdly to determine the possible associations of the haplotype combination of VEGF gene polymorphisms in our based case-control study. 
| MATERIAL S AND ME THODS

| Patients
| Genotyping
Genomic DNA was isolated from peripheral blood leukocytes using a Salting-out method 10 and genotyping of VEGF gene polymorphisms was performed using polymerase chain reaction method (PCR). The PCR primers (Bio Basic Canada Inc.) were sense 5′GCTGAGAGTGGGGCTGACTAGGTA3′ and antisense 5′
GTTTCTGACCTGGCTATTTCCAGG3′ for the -2549 I/D polymorphism, 11 sense 5′AGGGTTCGGGAACCAGATC3′, and antisense 5′CTCGGTGATTTAGCAGCAAG 3′ for the +936 C/T polymorphism 12 and sense 5′GGCCTTAGGACACCATACC3′ and antisense 5′CACAGCTTCTCCCCTATCC3′ for -2578 C/A polymorphism.
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PCR reactions were performed on 50-μL reaction volumes con- Electrophoresis gels (3% agarose gel) were treated with ethidium bromide (0.2 mg/L) and DNA fragments were visualized by ultraviolet illumination. To ensure that the genotyping was adequate quality, all gels were reread blindly by 2 persons without any change, and 20% of the analyses was repeated randomly. genecanva.ecgene.net) and haplotype reconstruction was performed using haploview 4.1 (http://www.broad.mit.edu/mpg/ haploview). A P value <.05 based on two-sided calculation was considered significant.
| Statistical analysis
| RE SULTS
| Study subjects
Demographic and clinical characteristics of each group were shown in Table 1 . No significant differences were observed between UBC patients and controls in gender. However, we found significant associations in age (P = .049), smoking and drinking status (P < .001) between the UBC patients and the control subjects. Among the 218 UBC patients, we found that 146 had Non Muscle Invasive Bladder Cancer (NMIBC) and 72 had Muscle Invasive Bladder Cancer (MIBC).
Tumors were presented as grade 1 in 76 patients, grade 2 in 73 patients and grade 3 in 69 patients.
| Association of VEGF polymorphisms with UBC
The genotype and allele frequencies of VEGF-2578C/A, +936C/T and -2549 I/D polymorphisms in UBC patients and controls were presented in Table 2 . Genotype distributions were in agreement with the Hardy-Weinberg equilibrium in UBC patients and in control subjects. We found a statistically significant difference in -2578 C/A (Table 2 ).
In contrast, both -2549I/D and +936C/T polymorphisms did not differ significantly among cases with UBC in our study (P > .05). The genotype and allele frequencies were also investigated in order to determine their associations with stage or grade and family history of cancer but no associations were found (Table 3 ).
| Haplotype analysis
Haplotypes were constructed for -2578C>A, +936C/T and -2549 I/D using THESIAS software to evaluate the combined effect of P < .01) among patients. The +936C/T was not linked to the other polymorphisms ( Figure 1 ). CIC haplotype was the only haplotype combination which showed a high risk of 3.63-fold with UBC predisposition (Table 4 ).
| D ISCUSS I ON
It is well known that tumors released angiogenic factors such as VEGF. We conducted a hospital-based case-control study to assess for the first time the possible associations between 2 promoter polymorphisms and one 3′UTR VEGF region (-2549 I/D, -2578C/A and +936C/T, respectively) and UBC risk in a Tunisian population.
The VEGF gene is highly polymorphic and there are variations in the distribution of its polymorphisms in different populations and also in various disease states. In this study, we found a significant association between -2578 C/A polymorphism and UBC risk, but no associations for -2549 I/D and +936C/T SNPs.
For -2578C/A polymorphism, the frequency of the minor al- For -2549I/D polymorphism, we did not found any significant association. Same result was found in Poland, Germany and Iranian populations. 29, 32 Others found a significant protective association with bladder cancer disease in Indian population (OR (95% CI), 0.58 (0.40-0.84), P = .004). 28 It has been previously reported the relation between I allele frequency and behcet disease in Italian patients 33 and with its severity .92); P = .0005). 22 However, D allele and ID genotype were also been related to renal cell carcinoma 35 and prostate cancer, respectively.
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The result of +936C/T polymorphism exhibited a non-significant association with UBC in our study. In fact, this SNP was studied in different cancers types. Same results were found in Chinese, 37 Spanish, 8 Kashmir 38 and Iranian studies. 29 However, other researchers found significant associations with decreased cancer risk in Han Chinese, 39 Spanish, 40 and Australian populations. (Table 4) . Therefore, we observed one C-I-C haplotype, including wild allele of the functional -2578C/A SNP, associated with the disease. In table 2, the combined results showed significant decreased risk associations in carriers of minor -2578A allele within VEGF gene. But interestingly, we also found that the major C allele carriers (CA+CC) genotypes had 1.87-fold risk association with UBC compared to AA genotype (OR (95% CI), 1.87 (1.04-3.58), P = .034).
As result, the haplotype C-2578 -I-2549 -C +936 was associated with increased risk of UBC (OR (95% CI), 3.63 (1.47-8.97), P = .005) compared to common haplotype C-D-C (Table 4) . Considering +936C/T SNP, it's always reported to be in weak LD with both -2578C/A and -2549I/D polymorphisms. 25 The reason for these discrepancies remains unclear. These could be a result of the effect of ethnic differences related to the distribution of VEGF polymorphisms in these populations, as well as, sex distribution and interactions with other genetic or environmental factors involved in the pathogenesis of different cancers. Other explanation for the diversity of the results are selection criteria adopted for patients and controls, in particular age, extent of disease, concomitant environmental risk factors like differences in the lifestyles (smoking and diet and type of activity). Unfortunately, our study is not without limitations and these should be mentioned:
Firstly, this is a hospital-based case-control study, so the selection bias may not be avoidable and the subjects may not be representative of the general population. Secondly, we did not also measure the VEGF production in our population and evaluate the relationships of these variants with the plasma levels of VEGF, which may potentially reflect the disease state of patients.
Further prospective and multiethnic studies, including a large sample size, are required to confirm our finding with a particular attention to the role of gene-gene and gene-environment interaction.
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